In recent years it became widely recognized that electron microscopy at atomic resolution is no longer limited by a lack of resolution but ultimately by beam-sample interactions. Those unavoidably cause structural alterations and atom loss depending on a material's resistance to the probing radiation [1] . The existing limitations give rise to a dose gap that exists between the number of electrons that are needed to image a single atom in bright field mode -for example it takes ~ 10,000 e/Å 2 to image one carbon atom with the current technology -and an established electron dose of only ~ 20 e/Å 2 that cannot be exceeded without causing damage to carbon rich soft materials. Significant technological advancements currently unfold a focus on the gun area, the sample area, and on detector systems of electron microscopes as schematized in Figure 1 . Specifically, structured temporal emission of electrons from the gun area [2, 3] is explored, electron scattering processes in the sample are reconsidered to exploit quantum effects [4], and dramatically improved detectors are developed and deployed [5] . We take advantage of shaping electron beams in the time domain in combination with advanced detection schemes to reduce the dose gap and move towards time resolved imaging at atomic resolution to access the dynamic behavior of radiation sensitive matter. Bright field phase contrast imaging and electron diffraction are applied because these methods allow for reducing dose rates to 1e/Å 2 s or less and a parallel detection of scattering events, which minimizes recording times (see Figure 1 ).
Ziegler-Natta (ZN) catalysts are analyzed in this manner [6] because they are used to commercially manufacture various polyolefins since 1956, which represent the largest-volume commodity chemicals in the world. Occasionally, a clay sample was tested (see Figure 2 ). We reveal pristine properties of MgCl2 at 1.7 Å resolution that were previously masked by air and beam damage. Beam-induced chlorine loss and a phase transformation can be delayed up to 100 times by manipulating relaxation channels with dose rates. A threshold value for minimal material alteration is reached with beam currents of femtoamperes and dose rates below ~1 e Å -2 s -1 . In these conditions, a large electron dose can be accumulated while maintaining structural integrity [7]. 
